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I Motivation Standard SLR solution

LAGEOS 1/2

Sentinel - 3A/B

Currently, the SLR reference frame is based o2 LAGEOS and 2 Etalon satellites. The contribution of
Etalon is almost negligible

All new GNSSsatellites and many LEOsatellites are equipped with laser retroreflector arrays.

No active satellites, such asGNSSor LEQ are used for the ITRF definition , e.g., for the estimation of
GNSSstation coordinates, geocenter coordinates or Earthrotation parameters.

Some stations , e.g., from the Russian SLR networkprovide much more SLRobservations to GNSS
than to LAGEOSwherease.g., Arequipa provides more observations to LEOs

Between 2014 and 2018, ILRSonducted a series of intensive campaigns tracking GNSS or LEOs
Today, there are about50 active GNSS and 25 active LEO satellites tracked by ILRS stations

The goal of this study is to show that SLR tracking to active satellites can be used

for the determination of global geodetic parameters . We focus on Sentinel -3A/B.
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I Sentinel -3A/B
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Courtesy of ESA/EUMETSAT

Sentinel 3 3A
Begining 16-02-2016

25-04-2018
End 7 years (ext. possible to 12 ys)

815 km
98.6%°

Height
Inclination
Mass

1150 kg

27 days

Tandem,then 3B arg. of latit.
shifted by +/-140° w.r.t. 3A

Full coverage

Orbit

A Measuressea surface topography; sea and
land surface temperatures; ocean and land
surface color

A High-quality GPS receiver-> high -quality GPS
orbits, which are required for the altimetry
mission (3 cm requirement, 2 cm target
accuracy for the radial component)

A Laser retroreflector array onboard for the
validation of GPSbased orbits

but

high -quality SLR observations can also be
used for the calibration of SLR biases and
the determination of geodetic parameters:
station coordinates, Earth rotation
parameters, geocenter motion, etc.

Orbit modeling details: https://sentinels.copernicus.eu/web/sentinel/missions/sentinel-
3/ground-segment/pod/documentation



https://sentinels.copernicus.eu/web/sentinel/missions/sentinel-3/ground-segment/pod/documentation

Sentinel -3A/B 0 AIUB orbit validation using SLR data (in SLRF2014)

Sentinel-3 satellites are in Sunsynchronous orbits
beta angle (Sun elevation above the orbltal plane)
is always between 23 and 35° .
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Sentinel -3A/B 0o retroreflectors and tracking restrictions
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Restricted tracking: 1.7nJ/cm? at the
satellite location and for a PRF < 22 Hz
or for higher 1.7nJ/cm? * (22Hz / PRF).
Tracking with energies above the
threshold shall be prohibited
+5deg/-5deg along the trajectory and
around the highest elevation point.

Courtesy of ESA/EUMETSAT
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IConcept of the combination of SLRobservations to LAGEOS, LEO, and GN¥

SLR data toactive SLR data togeodetic
satellites (LEO, GNSS) satellites (LAGEOSL1/2)
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I Solutions based on SLRobservations to Sentinel-3A/B Sentinel-3A/3B
(fixed GPS-based orbits)

Test 1. network constraints: no-
net-translation (NNT) and not-
net-rotation (NNR),

other parameters unconstrained
(ERPsstation coordinates, geoc.)

Test 2. network constraints. no-
net-translation (NNT) and not- » Station coordinates
net-rotation (NNR);

only station coordinates estimated

Station coordinates,
ERPsgeocenter

»

Test 3: network without constraints:
(free network solution):
only stations coordinates estimated

Station coordinates
O SLARP PO

»
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7-day solutions for Sentinel-3A/B (fixed GPSorbits) o station coordinates
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NNT/NNR, only station coord. the quantity and quality of SLR
no NNT/NNT, only station coord . .

S observations.
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